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CGIAR is a global partnership that unites organizations engaged in research for a food-secure future. The CGIAR 
Research Program on Livestock provides research-based solutions to help smallholder farmers, pastoralists and 
agro-pastoralists transition to sustainable, resilient livelihoods and to productive enterprises that will help feed 
future generations. It aims to increase the productivity of livestock agri-food systems in sustainable ways, making 
meat, milk and eggs more available and affordable across the developing world. The Program brings together five 
core partners: the International Livestock Research Institute (ILRI) with a mandate on livestock; the International 
Center for Tropical Agriculture (CIAT), which works on forages; the International Center for Research in the Dry 
Areas (ICARDA), which works on small ruminants and dryland systems; the Swedish University of Agricultural 
Sciences (SLU) with expertise particularly in animal health and genetics and the Deutsche Gesellschaft für 
Internationale Zusammenarbeit (GIZ) which connects research into development and innovation and scaling 
processes. 
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Ethiopia is known for having the largest livestock population in Africa. Across the country, 
millions of cattle, donkeys, camels, chickens, sheep and goats live and work alongside people. 
The relationships between people and animals are long-standing, close and deeply embedded 
in culture and traditions. 
Yet millions of rural people remain locked in poverty. They work long hours to feed themselves, 
they battle harsh natural environments, often far from roads, clinics and markets and they and 
their animals lead far less productive lives than their urban cousins. 
The picture is not all bleak. Public services and infrastructure are fast expanding, markets are 
growing, fueled by urban and export demands for food, and agricultural growth and 
transformation is a driving goal of government. Communities are also taking power into their 
own hands, transforming local resources into assets that benefit them all. Animals are often at 
the heart of this transformation. 
Small ruminants are extremely important in the livelihoods of smallholder farmers of Ethiopia. 
However, the small ruminant sector is faced with various challenges. Its performance is generally 
low but the situation could easily be improved with targeted interventions on the most limiting 
factors within the value chain. Productivity per animal and flock off-take are both low. For 
example, estimates of the average annual off-take rate from sheep and goat flocks indicated 
values of 33% and 35%, respectively (Njua et al., 2013). 
Reproductive performance of small ruminant flocks in Ethiopia is low compared to global 
averages. Productivity is low for a range of reasons, including the following:  
 High lamb and kid mortality - This reduces the population and represents a loss of 
potential income for the farmers. In Ethiopia, for example, up to 50% of all lambs/kids 
born die due to various causes   
 Low growth rates - leading to late onset of puberty (first kidding at age of 18-24 months) 
 Poor nutritional status - leads to long inter-kidding intervals (10-12 months)  
 Uncontrolled breeding – management practices do not improve the populations because 
breeding is at random. Even the males with inferior traits mate with females. 
Animals that tend to be sold in markets are the fast-growing individuals leading to gradual 
erosion of genetic merit. There is very limited culling of poorly performing males and this further 
limit genetic improvement among traditional flocks. Broadly, challenges facing small ruminant 
improvement in Ethiopia are attributed to both technical and institutional challenges: breeding 
practices, feeding and health care are all sub-optimal, and market infrastructure and information 
is lacking. Marketing arrangements are predominantly informal and there are many marketing 




Although small ruminants are extremely important for rural population and demand for small 
ruminant meat is growing rapidly, compared to dairy and beef cattle, they have been largely 
neglected by policy makers. To achieve sustainable gains from small stock, without further 
degrading the environment, significant productivity increase are needed. This will require an 
integrated effort aimed at sustainably improving the genetic potentials, flock and pasture 
productivity, infrastructure, animal health, input and market services and enabling policies. 
A powerful tool for enhancing productivity of livestock is genetic improvement; genetic changes 
are passed on to the next generation while changes in husbandry practices must be sustained 
continuously. This tool, however, has been poorly utilized, and attempts in establishing straight 
breeding programs in developing countries—in particular for small ruminants—have remained 
unsuccessful. Reasons for the poor utilization of genetics in livestock improvement relate to lack 
of infrastructure, high initial investment and the longer time required for impacts to be made. 
Most of the agricultural, and particularly livestock, investments in developing countries are 
project-driven, and often the project duration is not sufficient to see impacts; and this leads to 
little investment in breeding programs on the ground. In the past, most breeding programs in 
developing countries were established centrally on governmental farms or large private breeding 
farms with little active participation of the producers who were ‘receivers’ of improved animals 
without being part of the decision- making processes. This often led to wrong definition of 
breeding objectives or a loss of adaptation to the more challenging environmental conditions 
leading to high mortality rates.  
In the last decade or so, a new approach—community-based breeding programs (CBBP)—has 
been suggested as an alternative to the conventional centrally managed and top-down breeding 
programs. This approach explicitly takes account of farmers’ needs, views, decisions, and active 
participation, from inception to implementation. Success comes from proper consideration of 
farmers’ breeding objectives, infrastructure, participation, and ownership (Mueller 1991; Sölkner 
et al., 1998; Wurzinger et al., 2011).  
In Ethiopia there has been different attempts at developing breeding programs either for 
selective breeding or crossbreeding. Different institutions also follow varying approaches 
including nucleus and community-based schemes. The different efforts need to be harmonized, 
and pilot activities taken to scale to bring about sustainable change to lives of rural people. With 
this in mind, ICARDA in partnership with ILRI, ATA and EIAR convened a workshop during 
December 17-18, 2015 in Debre Berhan. The objectives of the workshop were: 
 To review and synthesize lessons learned in sheep genetic improvement activities so far, 
 Design a detailed plan for small ruminants genetic improvement and dissemination of 
improved genetics 
 Identify enabling environment for the breeding programs to succeed 
 Agree on roles, responsibilities and the timetable for the implementation of the 





Four sheep (Begait, Bonga, Horro and Menz) and two goat (Abergelle and Arsi-bale) breeds 
were identified during an earlier held national expert consultation for consolidating regional 
priorities of livestock genetic gains organized by ATA during 06—07 October 2015.  
Participants included breeders and animal production experts representing different 
institutions. The outcomes of the workshop included the following five focus areas: 
 Existing knowledge on the breeds has been reviewed and compiled; 
 Initial inception sites of the breeding programs identified; 
 Breeding objectives of the communities for each breed were discussed and suggested, 
subject to verification by the target communities;  
 Suitable breeding structures were suggested; and  
 Enabling environments to sustain the proposed breeding programs were highlighted. 
 






Summary of breeding plans for major sheep and goat breeds of Ethiopia 










and genetic level 
 CBBP initiated at 
two sites  






















 Technical backstopping by research system 
 Establishment and/or strengthening cooperatives 
 Support services are needed in a number of technical areas: 
 To strengthen preventive veterinary services such as vaccinations and 
deworming 
 Disease surveillance by researchers (e.g coenurosis was recently 
identified) 
 Napier grass and cowpea were introduced by ARARI; further work is 
needed 
 demonstration of fattening using cowpea hay is underway; needs to be 
expanded 
 promote major goat markets; market outlets and routes, infrastructure, 
legalization and licensing of informal goat traders and intermediaries 
 encourage /support cooperative to be actively involved in goat marketing  
 Access to price information is critical and should be emphasized 
 Supply of formulated feed by Cooperative Unions 
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 Technical backstopping of the breeding programs 
i. Creating institutional linkages (Farmers and Kulmsa ARC, Arsi 
University, Sinana ARC, HwU, Adami Tulu ARC, LFRDB) 
ii. Training on recording, record keeping and animal husbandry  
iii. Breeding value estimation at center level 
 Support of community actions by BoLFRD and extension agents by 
i. Facilitating to establish cooperatives together with district cooperative 
promotion office 
ii. Providing health service 
iii. Supplying forage seeds 
iv. Creating market access 
 Establishment of support services 
i. Community health workers training 
ii. Linking the newly established cooperative to hotel, Universities, 
processors and exporter 
iii. Establishing and strengthening forage nursery sites 
iv. Availing ODKs 
 Capacity development for the whole program at site, regional and cross-
national level (training of trainers) 
i. Employing enumerator and/or data technicians 
ii. Linking locally enrolled MSc students with the programs 
iii. Providing training of trainers 
 Supportive policies and regulations 
i. Implementing guideline and bylaws of cooperatives 
 Micro-finance support particularly targeting cooperatives 
Begait 
sheep 
No work on 
characterization of the 
breed done; because 
of perceived better 
meat production of 
the breed it has been 
distributed to 






















 Formation of team and formulation of breeding program (refine proposed 
scheme) 
 Formation of Permanent technical advisory team 
 Supporting cooperative group (link with financing, cooperative management) 
 Gender awareness creation and especial support for coop. breeding group 
 Identification of major diseases, developing strategic disease control, delivery 
of health services 
 Feed resources development (planting improved forage, improving rangeland, 
establishing communal grazing management committee), concentrate delivery 










 Formation of cooperatives 
 Capacity development of breeding program researchers and experts 






and genetic level 






of the breed 



















 Technical backstopping by Bonga ARC on data collection, genetic evaluation/ 
selection 
 Improve gender participation and decision making in CBBPs (committee 
member, production) 
 Feed resources development 
 Develop technological package for fattening, targeting specific market 
 Establish market linkage for breeding and meat animal 
 Prevention based health intervention (vaccination, reproductive diseases, 
internal/external parasites) 
 Capacity development at different levels (gender balance, data collection 
(enumerators), data management and genetic evaluation (BARC), production 
management packages (farmers), business management (cooperatives) 
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 Technical backstopping by Bako ARC on data collection, genetic 
evaluation/selection 
 Improve gender participation and decision making in CBBPs (committee 
member, production) 
 Feed resources development 
 Develop technological package for fattening, targeting specific market 
 Establish market linkage for breeding and meat animal 
 Prevention based health intervention (vaccination, reproductive diseases, 
internal/external parasites) 
 Capacity development at different levels (gender balance, data collection 
(enumerators), data management and genetic evaluation (BARC), production 
management packages (farmers), business management (cooperatives) 
 Link the coops with Oromia credit and saving association, identification of 






and genetic level 
















 Required institutional/organizational arrangements  
o Technical backstopping of the breeding programs is expected from 
DBARC, ICARDA (continuous process) 
o Identify needs on infrastructural capacity building (reproductive lab, 
meat quality test lab, genetic lab and so on). We can think of one 







 On-farm and on-
station 
performance data 
of the breed 











required qualified equipment that could serve as a primary training 
and excellence center for the nation. 
o The support of community actions by BoA and extension agents should 
be strengthened  
o Training for researchers (data management and analysis, lab 
techniques, training on reproductive technologies)     
 Establishment of support services 
o Enable cooperative breeders to have their own health services. Enable 
the cooperatives to get in touch with the feeds markets (there could be 
some new sources of animal feeds from the two bear industries at 
Debre-Birhan and we need to see possible options of getting cheap 
feed sources but also think how this could be utilized. Strengthen 
farmers cooperatives in provision of input supply (feed, improved seed, 
drug, health service) 
o On-job training of farmers and DAs   
o Increase the number of participant females, ensure participation of 
women in all stages of the breeding program  
 Supportive policies and regulations  
o Strengthen the cooperatives breeding program to embark on 
marketing and feed supply areas (Avail working policies and 
implementable regulations endorsed by the Government).  
 Micro-finance support particularly targeting cooperatives 
 Monitoring of the on-going breeding programs 
 Creating professional platform  
 Promotion of Menz sheep meat and establish link with local and export markets.   
 Establish health certification through breeding soundness exam and recording 
for the selected breeding rams  
 Strengthen and ensure the ram rotation procedures and culling procedures of 
unproductive (male and female sheep)  
 Look in to the management aspect by sheep producers (improved housing, 
better feeding, culling capacities); also see options to restrict bad season 
lambing discussing with the farmers 
 Identify infrastructural and equipment needs for the community (eg. office, 
collection yard, weighing facilities, shearing machine, probe for detecting 
pregnancy, hoof teamers, applicators, to be done by DBARC in the coming 3 
months) 
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Design of genetic improvement strategy for Abergelle goat  
 
1. Existing knowledge  
What to do (activity) Who did/to do it 
 The breed has been characterized  in terms of phenotype, 
molecular genetic diversity and production system by Alubel, 
Solomon A, Getinet M and others. Carcass characterization was 
conducted by Bewketu Amare and Alubel A.  Tatek is conducting 
market linkage study to assess actors, demand, supply and 
market routes. 
 The base population is estimated to be about 500,000 spread 
over five lowland districts in the Tekeze valley. But the current 
geographical spread of the breed will need to be delineated. 
ARARI, ILRI, ICARDA 
 
Bekahgn to compile 
available research 
information and 
organize discussions on 
breed size and 
distribution 
 CBBP was initiated on two separate sites and is on-going. 
Selection of best bucks is going on at Bilaqu (2 rounds) and at 
Saziba (3 rounds of buck selection conducted), but the two sites 
are now operating separately without genetic connection. 
 The two villages have formed their own cooperatives, which 
have already been registered, certified and made operational.  
 Attempt was made to establish formal market linkage with 
Abergelle export abattoir.  But more work will be required to 
better quantify market requirements and patterns if Tatek’s 




colleagues to compile 
available information 
and follow up on issues 
that need further 
clarification. 
 ARARI-Sekota ARC has initiated the Aybra goat breeding station 
as an on-station nucleus flock to serve needs of the surrounding 
Abergelle goat farmers. However, Aybra is not centrally located 
relative to the base population of the Abergelle goat breed. In 
fact its location is not only marginal but there is also a notion 
that the mid altitude site is too suitable for the true Abergelle 
goat. Lowland farmers may consider goats out of this mid-
altitude area as somehow different from the typical Abergele 
goat of the Tekeze valley. This issues will need to be discussed 
between the research team and the communities involved in the 
CBBP at Saziba and Bilaqu to gain better understanding as a 
prerequisite before attempt is made to establish genetic 




colleagues to compile 
available information 
and clarify the issue of 
goat breed identity 
around Aybra. 
 Further research needed on: major markets & routes, linkages, 
stakeholders’ forum, market requirements (export abattoir? 
Domestic market, Sudan market?)  
 Hormone synchronized AI is being considered for testing.  
ARARI, Sekota ARC 
 
ARARI, EIAR, ILRI and 
ICARDA 
 Currently completely separate breeding activities are taking 
place at three locations: at Bilaqu and Saziba communities and 
Aybra breeding station. 
(to look in to whether 
or not these need to be 
linked up into one 
coherent breeding 
program for the breed) 
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2. Sites and characterization of the breed 
 
What to do (activity) Who to do it 
 Distribution of the base population: 
- Amhara Region: Waghimra Zone (Sekota Zuria, 
Abegelle, Zequalla, Sahlla woredas) 
- Tigray Region: Tanqua Abergelle Woreda 
- Goat population spread in the Tekeze River basin 
 
 Need to clearly delineate geographical distribution of 
the true breed population. 
ARARI – Sekota ARC, in 
collaboration with ILRI and 
ICARDA 
 Follow up on progress being made on the Abergelle – 
Barka/Boar crossing trials 
ARARI-Sekota ARC 
(Bekahegn) 
 Follow up also on milk value addition and milk 
microbial quality study – on-going 
ILRI and ICARDA food 
safety study by Barbara Sz 
and Muhi in collaboration 
with ARARI –Sekota ARC 
 Considering that the two CBBP sites are not centrally 
located in the Tekeze valley, it is suggested that a third 
CBBP site be initiated specifically in the Sahlla Woreda. 
 Pursue the on-going work by Sekota ARC to establish a 
cooperative and have it registered and certified 
ARARI-Sekota ARC in 
collaboration with Zonal 
and Woreda admins 
(Bekahgn to follow this up) 
 
3. Setting breeding objectives  
What to do (activity) Who to do it 
 Current breeding objectives at the two CBBP sites: 
average daily milk yield as measured through 
daily/weekly milk offtake records over the lactation 
period and adjusted 6-mth body weight. 
 Candidate young bucks are then assessed by the 
communities in terms of their own coat colour, body 
size and conformation criteria. 
 Apparently communities select against ‘oversize’ 
animals (if the selected animal has white coat color), 
indicating a contradiction in selection criteria by 
researchers and farmers. This needs to be discussed 
with the communities and resolved by researchers; also 
essential to understand the reasoning behind negative 
selection against the white coat color. This subject may 
be covered by Temesgen’s PhD thesis. 
 On-station work at Aybra looks at the same traits as in 
the communities (average daily milk yield, adjusted 6-
mth body weight. 
ARARI-Sekota ARC in 
collaboration with ICARDA 





ARARI-ICARDA-ILRI to look 
into the apparent 
difference between mid-
land and lowland sub-
populations 
 
(issues to clarify: too small 
foundation population? 
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 But whether there is indeed a distinct subpopulation of 
Abergelle goats of mid-land altitude areas needs to be 
looked into promptly. 
 On-station work will follow two-way selection at higher 
level of selection intensity (separate male and female 
line selection protocols), but actual details are yet to be 
worked out. If the protocol proves difficult, the 
research team will pursue only sire selection. 
 If decision is made not to establish a genetic connection 
between the CBBP sites and the Aybra station, the 
latter can alternatively be used to multiply and 
condition genetically selected bucks before these are 
distributed to the participating communities. 
Bekahgn in collaboration 
with ARARI-Sekota ARC as 
well as ILRI/ICARDA 
colleagues. 
Outstanding questions: 
 Need to precisely define and confirm the breeding 
objectives at on-farm and on-station sites 
 Need to resolve whether or not the CBBP and on-
station activities need to be genetically related under 
one breeding program 
 
Bekahgn in collaboration 
with ARARI-Sekota ARC as 
well as ILRI/ICARDA 
colleagues. 
 
4. Establishing breeding structures 
What to do (activity) Who to do it 
 Average flock size is as high as 27 heads, but could be 
up to few hundreds; common in the valley is seasonal 
mobility of flocks in search of feed and water in both 
sites as well as Sahlla; lots of unknowns about potential 
major markets despite expectation that the Abergelle 
export abattoir, the Sudan market and the domestic 
market will offer potential market outlets. 
 Natural breeding tends to be seasonal, with peak 
mating during early rainy season in June and July, with 
compact births coming in October and November. 
 Currently no genetic relationship being considered 
between CBBP sites and the planned nucleus at Aybra. 
 Sazba site was initiated by ARARI and often too slow to 
implement the selection protocol. The selection 
intensity is also weak. 
 Bilaqu was initiated by ILRI and ARARI and now taken 
over by ICARDA-ARARI; it is moving faster with higher 
selection intensity. 
 The two sites need to be immediately genetically 
connected as part of a unified breeding scheme to 
provide a dispersed breeding structure. 
 Establishing genetic relationship between nucleus and 
CBBP flocks to be discussed within the research team. 
(available fragmented 
descriptive information 














Bekahegn will follow 
this up and implement 
 
Bekahegn and Aynalem 
to follow this through 
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 There is plan to set up another CBBP site in the 
neighborhood of the Aybra nucleus flock but this again 
could end up being an isolated activity when it is 
technically possible to embrace all of these into one 
unified breeding structure. This needs to be discussed 
further within the research team. 
Tentative breeding structure: 
 Dispersed community breeding structure is under 
consideration but with no genetic relationship between 
the CBBP sites 
 Proposed to strengthen this dispersed breeding 
structure through: 
o Add a third CBBP site in Sahlla  
o Make a genetic connection/ relationship between 
the current two and the planned new third CBBP 
sites (details on how to do this to be worked out 
later): 
 Consider using the nucleus flock at Aybra as 
multiplication flock to enhance the 
reproduction of very superior selected breeding 
males in the nucleus and then use the offspring 
bucklings to disseminate the genetic gain 
widely throughout participating communities in 
the base population. 
 Encourage current CBBP sites to also supply 
selected breeding bucks to interested 
communities which have decided to organize 
themselves as breeding group or cooperative to 
be able to collectively utilize the superior 
breeding bucks. 
 The nucleus flock at Aybra can potentially be 
used to conduct more intensive genetic 
evaluation and selection on multiple traits (for 
instance to include reproductive traits) 
 Also clarify lingering doubts on whether the 
selection process is flock or community level 
despite the program being set as CBBP 
 
 
5. Enabling environments 
What to do (activity) Who to do it 
 Technical backstopping needed for the breeding program; 
for instance, on whether and how the breeding structure 
could include the Aybra breeding station. 
- ARARI 
- ICARDA team 
Possibly Universities 
(Bahir Dar, Debre 
Tabor, Gonadar) 
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 Also necessary to seek technical support in the conduct of 
research on identified technical problems in breeding, 
reproduction and health care. 
 Strengthen cooperatives, in the form of skills training in 
finance management, input-output markets, 
implementation of their own byelaws, certification of 
cooperatives, etc.   
Respective Woreda coops 
offices in collaboration with 
Zonal Office; Sekota ARC; 
ICARDA 
 Gender equity dimension: current information is 
inadequate. Technical support needed in this area. 
Gender expert at Livestock 
Agency, with support from 
ICARDA/ILRI team and 
socio-economic team of 
ARARI-Sekota ARC 
Support services are needed in a number of technical areas: 
 To strengthen preventive veterinary services such as 
vaccinations and deworming 
 disease surveillance by researchers (e.g coenurosis was 
recently identified) 
 Napier grass and cowpea were introduced by ARARI; 
further work is needed 
 demonstration of fattening using cowpea hay is underway; 
needs to be expanded 
 promote major goat markets; market outlets and routes, 
infrastructure, legalization and licensing of informal goat 
traders and intermediaries 
 encourage /support cooperative to be actively involved in 
goat marketing  
 Access to price information is critical and should be 
emphasized 
 Supply of formulated feed by Cooperative Unions 
 Micro-finance services as and when needed 
 
 
- Livestock Agency  
- ARARI 
- ICARDA 
- BDU and other 
Universities 






- Woreda cooperative 
office (license renewal) 
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Design of genetic improvement strategy for Arsi-Bale sheep 
 
1. Existing knowledge (what do we know?) 
 Inventory of ongoing initiatives 
a. There is ongoing ONBP (single trait: growth-yearling weight) 
b. On station Performance characterization efforts: milk, carcass, growth 
performance evaluation, reproductive performance, mortality, genetic 
parameter estimations 









a. Molecular information in both SSR and SNP markers 
b. Phenotypic performance information 
What to do? (Activity) Who to do it? 
1. Existing knowledge  
i. Analyzing the existing accumulated data  Adami Tulu ARC 
ii. Synthesization of past efforts Adami Tulu ARC 
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2) Sites and characterization of the breed 
c. Distribution and size of population 
i. Mid rift valley 
ii. Highlands of Arsi and Bale 
iii. Lowlands of Arsi and Bale 
iv. Some lowland of East Shewa, Alaba, Kenbata Tenbaro, … 
v. Estimated population size is about one million 
d. Suitable target area/s to start breeding program(selection criteria need to be 
agreed such as infrastructure, easily accessible, breed home tract, etc) 
i. On-station at Adami Tulu; on farm: Two PAs (on-going activity) 
Note: In each PA 15 bucks have been distributed to serve more than 100 
households 
ii. In Adding two sites in the highlands of Arsi (around Bekoji distrit) and 
Bale (Robe-Sinana and/or Dinsho district) targeting the Arsi-Bale highland 
goats 
iii. Road accessibility, proximity, willingness and tie with the research center, 
flock size per house hold, capacity to keep records will be criteria used in 




What to do? (Activity) Who to do it? 
2. Sites and characterization of the breed  
i. Embracing the distributed bucks in well 
planned breeding program  (breeding 
structure)  
Adami Tulu ARC 
ii. Establishing CBB sites Kulmsa ARC, Arsi 
University, Sinana ARC, 
HwU, Adami Tulu ARC 
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2. Setting breeding objectives 
 Quick identification of breeding objectives and desirable traits 
a. Growth,  
b.Milk  
c. Prolificacy  
d.Hair (in the highland sites) … etc. 
 Approach/tool/ to be used to set the breeding objectives for the program 
a. Participatory: Eg. Choice experiment, own flock ranking 
b. Consultation workshop 
  
What to do? (Activity) Who to do it? 
3. Setting breeding objectives  
i. Identifying objective traits Kulmsa ARC, Arsi University, 
Sinana ARC, HwU, Adami Tulu 
ARC 
ii. Conducting workshops Kulmsa ARC, Arsi University, 
Sinana ARC, HwU, Adami Tulu 
ARC 
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4. Establishing breeding structures 
 Discussion on most suitable breeding structures (considering flock size, production 
systems and existing structures if any) 
o Single tier community-based breeding program is suggested 
o Parental sires will be selected from the villages (base population) 































5. Enabling environments 
 Required institutional/organizational arrangements  
o Technical backstopping of the breeding programs 
What to do? (Activity) Who to do it? 
4. Establishing breeding structures  
i. Site selection Kulmsa ARC, Arsi University, 
Sinana ARC, HwU, Adami Tulu 
ARC, LFRDB 
ii. Identifying the participants and 
organizing the cooperatives 
Kulmsa ARC, Arsi University, 
Sinana ARC, HwU, Adami Tulu 
ARC, LFRDB 
iii. Identifying the foundation flock 
 Identifying individual animals 
 Generating baseline information 
Farmers and  Kulmsa ARC, Arsi 
University, Sinana ARC, HwU, 
Adami Tulu ARC, LFRDB 
iv. Develop the breeding scheme 
 Selection proportion 
 Duration of buck uses 
 Male to female ratio 
 AI and synchronization 
Kulmsa ARC, Arsi University, 
Sinana ARC, HwU, Adami Tulu 
ARC 
v. Establish buck selection scheme 
 Consultation and validation workshop 
 Establishing recording system 
 Estimating breeding value  and 
ranking 
 Frequency of buck selection 
 Role of the communities in buck 
selection 
Farmers and  Kulmsa ARC, Arsi 
University, Sinana ARC, HwU, 
Adami Tulu ARC 
vi. Creating buck sharing and utilization 
modalities 
Farmers and  Kulmsa ARC, Arsi 
University, Sinana ARC, HwU, 
Adami Tulu ARC, LFRDB 
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i. Creating institutional linkages (Farmers and  Kulmsa ARC, Arsi University, Sinana 
ARC, HwU, Adami Tulu ARC, LFRDB) 
ii. Training on recording, record keeping and animal husbandry  
iii. Breeding value estimation at center level 
o Support of community actions by BoLFRD and extension agents 
i. Facilitating to establish cooperatives together with district cooperative promotion 
office 
ii. Providing health service 
iii. Supplying forage seeds 
iv. Creating market accessibility  
o Establishment of support services 
i. Community health workers training 
ii. Linking the newly established cooperative to hotel, Universities, processors and 
exporter 
iii. Establishing and strengthening forage nursery sites 
What to do? (Activity) Who to do it? 
5. Enabling environments  
iv. Creating institutional 
linkages  
Adami Tulu ARC 
v. Offering trainings 
 
Kulmsa ARC, Arsi University, Sinana 
ARC, HwU, Adami Tulu ARC 
Establishing cooperatives Farmers and  Kulmsa ARC, Arsi 
University, Sinana ARC, HwU, Adami 
Tulu ARC, Cooperative promotion 
office 
Community health workers training  
 









iv.      Availing ODKs 
o CapDev for the whole program at site, regional and cross-regional level (training of 
trainers) 
i. Employing enumerator and/or data technicians 
ii. Linking locally enrolled MSc students with the programs 
iii. Providing training of trainers 
o Supportive policies and regulations 
i. Implementing guideline and bylaws of cooperatives 









Creating linkage between cooperative 
and market niches 
Cooperative promotion office 
Establishing and strengthening forage 
nursery sites 
 
Farmers and  Kulmsa ARC, Arsi 
University, Sinana ARC, HwU, Adami 
Tulu ARC, BoLFR 
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Design of genetic improvement strategy for Bonga sheep 
 
Bonga sheep is one of the sheep breeds in the country which is characterized by its large body 
size, fast growth rate, higher twinning rate and fattening potential. It is distributed in Kafa, Sheka 
and Bench Maji zones. There is also an argument for the presence of Bonga sheep in Dawro zone 
and Konta area though not confirmed by literatures. Currently, population of the breed is 
estimated at about 1million heads.  
Community-based breeding program is being implemented since 2009 on Bonga sheep with the 
goal of improving the productivity and income of small scale sheep producers. For this participant 
farmers are organized in to cooperatives and data with regard to productive and reproductive 
performances is being recorded by recruited enumerators. In line with this, selection of rams at 
different stages and dissemination of improved breeding rams to different neighboring zones has 
been instituted and member farmers are getting more cash from the sale of their sheep. 
Available information  
Besides the benefit to farmers, the breeding strategy (CBBP) enabled to have actively operating 
16 Bonga sheep producer’s cooperatives, productive and reproductive baseline data, on-farm 
performance of the breed, evaluation result of the community-based breeding program in the 
area, drawn suitability map of Bonga sheep and the breed is identified as improver sheep in the 
region.  
On-going activities 
Having the above information in hand, activities leading to the verge of productivity 
improvement are being carried out by the research center (BARC) taking over and collaborative 
international organizations (ICARDA/ILRI).  Running the CBBP in 16 cooperatives, evaluation of 
on-station performance of the sheep breed, linking CBBP with fattening schemes targeting culled 
rams, identification of reproductive diseases in breeding males, identification of cases for lamb 
mortality, identification of prevalence of main diseases in sheep, identification of prolificacy 
 
22 | P a g e  
 
 
genes in the sheep breed, up-scaling of breeders cooperatives with principle of “no ewe should 
be mated with unselected ram”, development of forage in farmer groups and field options of 
mass synchronization and AI are the main activities which are going on with fixed completion 
year (2017). 
Setting breeding objective traits 
Breeding objective traits have already been defined just before the beginning of community 
based breeding program.  
 which are: 
o Body size (birth, weaning, six month and yearling body weights) 
o Mothering ability/survivability of lambs and  
o Twinning rate 
Tail type, coat color, presence/absence of horn, body conformation and testicle size are the 
aesthetic features which are used as farmer’s selection criteria.  These traits have been set 
pursuing four different approaches such as:   
 Survey/participatory rural appraisal (PRA) 
 Choice experiment 
 Ranking of animals from own flock and 
 Phenotypic ranking of group of live animals  
Breeding objective traits and selection criterions could be defined in new sites using the above 
tools on the basis of the existing differences.  
Establishing breeding structure 
Selective breeding using one tier village based approach is the breeding strategy being applied 
and has no alternative in the future too in the area. Strengthening the existing cooperatives is 
prior to expanding it to other sites/villages; which will focus on quality rather than quantity of 
selected animals through increasing the selection intensity. Bonga sheep breeding ranch will be 
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used as a testing station to candidate rams with improved management. Ram use groups which 
are organized within the cooperatives will receive selected and tested breeding rams from the 
ranch. Top ranking rams (after 2 years of breeding service) and the runner-ups produced by the 
cooperatives will be disseminated to non-participant farmers around and neighboring zones. 
Unselected and/or culled rams will be value added/fattened and disposed through defined 
market channel. Activities to be done in the near future and responsible institutions are 
presented in the table below.  
Table 1.  
What to do (activity) Who to do it 
16 breeding cooperatives will be developed to union Cooperative 
office/BARC/BoLF 
The union will serve as a hub for central data base and 
genetic evaluation, joint evaluation of breeding rams 
leading to actual genetic connection in the population 
BARC/BoLF to 
follow 
Best rams from CBBP could be used in the ranches to 
jump start breeding program; the rams produced from 
the ranches could also be used in communities where 
CBBP is not functional 
BARC/BoLF/EBI to 
follow 
Field solutions for estrus synchronization and AI BARC/ 
ICARDA/ILRI 
        
Enabling environment 
A number of activities will be done to build the capacity of different stakeholders who are taking 
over the community based breeding program in the area. These are displayed in the table below.     
Table 2.   
What to do (activity) Who to do it 
Technical backstopping by BARC on data collection, 
genetic evaluation/selection 
BARC/BoLF 
Improve gender participation and decision making in 
CBBPs (committee member, production) 
Zonal women and 
children affairs 
Feed resources development  BARC 
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Develop technological package for fattening, targeting 
specific market 
 
Establish market linkage for breeding and meat animal BARC, SARI, 
ICARDA/ILRI,BoLF 
Prevention based health intervention (vaccination, 




Capdev at different levels (gender balance, data 
collection (enumerators), data management and 
genetic evaluation (BARC), production management 
packages (farmers), business management 
(cooperatives) 
BARC, SARI, ICARDA/ILRI, 
Zonal women and 
children affairs 
Link the coops with Omo microfinance, identification 
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Design of genetic improvement strategy for Begait sheep 
 
1. Existing Knowledge  
 The Begait sheep breeding track is mainly in the lowland agro ecology of the Western 
(Kafta-humera and Welkait) and North western (Sheraro) zones of Tigray.   
 Among the four indigenous sheep breeds in the Regional government of Tigray, Begait 
sheep breed is identified as the promising sheep breed for meat and milk productivity 
improvement. Based on this, Begait sheep has been introduced to different other areas 
of Tigray for meat productivity improvement through conventional crossbreeding with 
other indigenous sheep breeds. However, informations on phenotype and genetic 
characteristics, and performance about the Begait sheep are scanty. Accordingly we plan 
to collect detailed information, and design and develop breeding program for sustainable 
utilization of Begait sheep breed in Tigray as indicated below.   
 
What to do (activity) Who to do it 
Characterization – Phenotypic characterization (on-
farm) 
TARI (Humera) 
Characterization – molecular genetics characterization PhD student 
On-station performance evaluation TARI and ranch 
 
6. Sites and Characterization of the Breed 
 
What to do (activity) Who to do it 
Delineating breeding tract (identify districts for 
breeding program) 
BoA, TARI,A 
Identify locations for cooperative breeding villages  
Farm Infrastructure and equipment ATA, BoA 
 
 





3. Setting Breeding Objectives 
 
What to do (activity) Who to do it 
Definition of breeding objective/goal (Participatory 
breeding objective definition) 
TARI (MARC, 
Humera), EIAR, CG 
centers 
Designing selection scheme (Recording scheme for 
nucleus and village flocks, selection criteria, mating 
strategy, …) 
TARI (MARC, 
Humera), EIAR, CG 
centers 
 
7. Establishing Breeding Structures 
Scheme - dispersed village nuclei linked with central nucleus flock 
Structure components-  
 Humera nucleus flock (ranch  and research center) ---Recording and selection  
 Commercial farms ----- multiplication and dissemination of the selected 
breeding rams to small holder farmers for pure breeding and to different other 
areas of Tigray for cross breeding purpose 
 Cooperative breeding villages—recording and selection, and multiplication and 
dissemination of selected rams to smallholder farmers 
 Smallholder/production or base unit)---- supplying continuous feed back to  
Cooperative breeding villages, Commercial farms and nucleus flock  
Recording/selection/dissemination scheme 
 Selection in nucleus flock, AI scheme, provision of  rams to commercial farms, 
provision of starter rams to cooperative breeding villages (strategically located 
across breeding tracts) 
 Selection in coop. Villages, provision of rams to smallholders 
 





Breeding Structure for Begait Sheep 
 
What to do (activity) Who to do it 
Strengthen flocks established in research station and ranch  BoA, TARI 
Integrate the two flocks as one mega flock, genetically linked TARI (Humera 
center) 
Cooperative village breeding group establishment in strategic 




Launching breeding program (stakeholder workshop 
including BoA, research, commercial farms, cooperative 
villages, smallholders, …) 
BoA 
Introduce selective breeding in nucleus flock TARI, Ranch, CG 
center 
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Link and introduce starter rams from nucleus to villages BoA, TARI, Ranch, 
CG center 
Introduce selective breeding in cooperative village flocks TARI, CG centers 
AI scheme  TARI, BOA 
 
5. Enabling Environments 
 
What to do (activity) Who to do it 
Formation of team and formulation of breeding 
program (refine proposed scheme)  
CG center, EIAR, TARI 
Formation of Permanent technical advisory team CG center, EIAR, TARI 
Supporting cooperative group (link with financing, 
cooperative management, …) 
Cooperative office, 
DEDEBIT microfinance 
Gender awareness creation and especial support for 
coop. breeding group 
Gender office 
Identification of major diseases, developing strategic 
disease control, delivery of health services 
TARI, BoA,  
Feed resources development (planting improved 
forage, improving rangeland, establishing communal 
grazing management committee, ), concentrate 
delivery service facilitation, developing feeding 
strategy 
Local administration, 
TARI, BoA, sugar 
industry 
Formation of cooperatives  BoA 
Capacity development of breeding program 
researchers and experts 
ATA, CG center, TARI, 
EIAR, 
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Design of genetic improvement strategy for Horro sheep 
 
Background 
Horro sheep is one of the known breeds in the country. It is a large breed in terms of both number 
and area coverage. The breed is characterized by fast growth, a twinning rate of about 50%, larger 
body size, straight and fat tail in most cases.  
Since establishment of community-based breeding program in 2009 at the place where the breed 
is assumed originated, two sheep producers’ cooperatives was established and actively involved in 
selection and communal use of rams. 
Available information  
Besides the benefit to farmers, the breeding strategy (CBBP) enabled to have actively operating 2 
Horro sheep producers’ cooperatives, productive and reproductive baseline data, on-farm 
performance of the breed, evaluation result of the community-based breeding program in the area. 
On-going activities 
Having the above information in hand, activities leading to the verge of productivity improvement 
are being carried out by the Bako research center in collaboration with international research 
center, ICARDA and ILRI.  Running the CBBP in 2 cooperatives, evaluation of on-station 
performance of the sheep breed, linking CBBP with fattening schemes targeting culled rams, 
identification of reproductive diseases in breeding males, identification of cases for lamb mortality, 
identification of prevalence of main diseases in sheep, identification of prolificacy genes in the 
sheep breed, up-scaling of breeders cooperatives with principle of “no ewe should be mated with 










Setting breeding objective traits 
Breeding objective traits have already been defined just before the beginning of community-based 
breeding program. 
which are: 
o Body size (birth, weaning, six month and yearling body weights) 
o Mothering ability/survivability of lambs and  
o Twinning rate 
Breeding objective traits and selection criterions could be defined in new sites using the above 
tools on the basis of the existing differences.  
Establishing breeding structure 
Table 1. 
What to do (activity) Who to do it 
New farmers which are not members of the CBBP and 
sharing grazing lands with the member farmers will be 
exhaustively included to the cooperatives 
Bako ARC, district 
livestock agency 
Two more cooperatives will be established based on 
the best-bet practices experienced in the past five years 
Bako ARC, district 
livestock agency, 
and district coops 
office 
A joint linkage between the different cooperatives will 
be established for ease of genetic transfer and 
communal sharing of rams and facilitate market 
linkage 
District livestock 
agency and coops 
office 
Capacity building in terms of manpower and facilities 
regarding estrus synchronization and AI will be put to 
effect. On-station training and skill development will 













What to do (activity) Who to do it 
Technical backstopping by Bako ARC on data 
collection, genetic evaluation/selection 
Bako ARC and district 
livestock agency 
Improve gender participation and decision making in 
CBBPs (committee member, production) 
Zonal women and 
children affairs 
Feed resources development  Bako ARC 
Develop technological package for fattening, targeting 
specific market 
Bako ARC, ICARDA, the 
CBBP cooperatives, 
district livestock agency 
Establish market linkage for breeding and meat animal Bak ARC, 
ICARDA/ILRI, district 
livestock agency 
Prevention based health intervention (vaccination, 
reproductive diseases, internal/external parasites) 




Capacity development at different levels (gender 
balance, data collection (enumerators), data 
management and genetic evaluation (BARC), 
production management packages (farmers), business 
management (cooperatives) 
Bako ARC, OARI, 
ICARDA/ILRI, 
Zonal women and 
children affairs 
Link the coops with Oromia  credit and saving 
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Design of genetic improvement strategy for Menz sheep 
 
1. Existing knowledge (what do we know) 
 Inventory of on-going initiatives 
 
Current site serving as Nucleus: CBSB in three villages in Menz area are: 
o Negasi-Amba – Menz Gera  
o Dargegn – Menz Gera 
o Keyaferna Zole - Menz Mama 
o Nucleus flock - DBARC 
 CBSB need to be scaled up in surrounding areas  
 Compiling information on distribution and population size 
o Delineate area for pure breeding and crossbreeding in Menz area 
 Menz sheep are found in wide range of areas, deep in the tract of 
Menz areas, Mojana Wedera, Tarmaber (could be solely allotted for 
community based  selective breeding program, Angolelana Tera, Baso, 
Moretna Jiru (could be utilized for cross-breeding work, should be 
organized in to community based programs for better follow up and 
care, to go in line with the regional government current and immediate 
interest) 
 In some of the areas crossbreeding is already practiced  
 There is pressure from government and farmer side to start 
crossbreeding in non-crossbreeding areas (currently identified). 
 Around Amed Guya also there is a claim so we need to see the 
production environment and convince the farmers and the 
government body so that for the farmers to rely on selective breeding 
program, starting the work soon there could be good. Also the Amed 
Guya Ranch should involve in the Menz selective breeding program to 
ensure best ram multiplication and learning center in the near future, 
the nearby farmers could develop a trust on selective breeding works 
at there vicinity   
 
2. Available information on the breed (to decide on required actions) 
 On-going activities on Menz sheep + some modification if need be 
On-station selective breeding program 
 
33 | P a g e  
 
 
 Continue data collection and selection on the on-going activity, enlarge the flock of base 
population as the number seems small 
 Developing different lines of Menz sheep based on color and promotion of market for 
black color (Plan to incorporate and start the selection based on color (as appropriate), 
summarize information from previous data and suggest how to go about it, 2016), These 
activities could be done by joining hands from ARARI, EIAR and ICARDA and Livestock 
agency 
Works on developing feeding package for Menz sheep including crossbreeding 
 
 Growth, carcass, wool, reproductive performance, resistance to parasite, skin evaluation 
of Menz and its cross with Awassi. 
o We should also see the skin quality attributes of the cross breeds of Menz with 
Dorper as there are on-going activities compared to the pure Menz 
 Response to  assisted reproductive technologies (estrus synchronization and AI) 
are the very recent promising works started both at on-station and on-farm, up 
on the results we obtain there will be a big room for this because farmers are keen 
to use it as soon as possible. The role of ICARDA here could be immense, in 
collaboration with the ARARI this work has to be strengthened to maximize 
benefits from our breeds. Adoption of similar success stories from elsewhere is 
expected.   
 
 Identifying breeding objective, developing breeding schemes and implementing 
community based breeding programs are already done and some are on-going in 
good condition: 
o Breeding objectives need to be optimized considering functional traits 
o Available information on Menz sheep breed, good organized data base for 
this 
o Adaptation of the breed verified 
o Promising genetic gain for growth obtained for both station based and 
community based flock (information to be released by ICARDA and DBARC 
soon) 
o Functional farmers’ co-operative established, but needs strengthening 
through linkages. The role of DBARC and ICARDA including livestock agency was 
very high, back stopping should continue as appropriate. 
 
On-farm evaluation of Menz X Awassi/Dorper crossbreds  
 Were implemented in two locations (Mehal Meda and Chacha) 
 The results in Mehal Meda were not promising so that the program discontinued. 
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 Chacha site also discontinued and transferred to BoA due to government budget 
constraints even though results were interesting. 
 New sites has been established around the center 
 Strengthen crossbreeding villages in Menz sheep crossbreeding areas will continue in 
collaboration with Debre Berhan Ranch, ICARDA, ATA and EARO 
 Dorper sheep also another area of interest now a days in the highlands  
 
3. Sites and characterization of the breed 
 
 Distribution and size of population  
o Compiling information on current distribution and population size could be 
done by DBARC, EIAR, ICARDA and Livestock agency within the coming 6-9 
months for better reliability on Menz sheep population size for future plans. 
 Suitable target area to start breeding (selection criteria need to be agreed such as 
infrastructure, easily accessible, breed home tract etc.) 
o Incorporate survival and adaptation trait (eg. Mothering ability) 
o Delineate area for pure breeding and crossbreeding in Menz area is vital. 
4. Setting breeding objectives 
 
 Quick identification of breeding objectives and desirable traits (including market 
demands) based on expert knowledge 
o Growth, wool, meat quality, morphological, conformation, reproductive and 
adaptation traits are traits of concern for Menz sheep  
 Approach/tool (s) to be used to set the breeding objectives for the program  
o Survey, choice experiment, own flock ranking performance records and 
laboratory evaluation 
 Most of the works are on-going and some yet to be started and due 
time could be in the next 6 months. DBARC, EIAR, ICARDA and Hawassa 
University for lab works on wool and a lab to be identified for meat 
quality studies in the future 
 
5. Establishing breeding structures 
 
 Discussion on most suitable breeding structures (considering flock size, production 
systems and existing structures if any) 
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Continue the existing community based and on-station selective breeding program  
o look for the possibility of linking between both flocks,  
o both community based and station flock serve as nucleus (breeding ram source) 
for production unit 
o Establish additional nucleus flock  at Amed Guya 
o DBARC, EIAR, ICARDA and Amed Guya Ranch are participants of the work and look 
in to the possibilities of staring in the coming 2016. 
o Look in to the possibilities of modifying selection criteria of the on-station 
selective breeding program in a way to consider farmers interest, in the near 
future, March 2017. 
o Developing line with different color?? DBARC and ICARDA could have a role on 
this. 
o Establish additional dispersed flocks using best rams from the existing community 
based and on-station nucleus flock, ICARDA, DBARC and Livestock agency could 
have a stake on this mission, plan to start in the coming 6 months.  
o Modify the existing closed on-station selective breeding in a way to be open for 
animals from somewhere else (eg farmers and Ranch flocks). DBARC, EIAR and 
ICARDA along with the Ranch and communities has to join hands to work on this 


















































































 Expand the three CBSB nucleus 
to the surrounding farmers to a 
capacity of 2000 ewes per village 
Candidate rams 
Best rams back to 
nucleus 
Above average rams 








Best rams used in the nucleus 
And remaining above average rams will be 
disseminated to the production unit 
 




















 Required institutional/organizational arrangements  
o Technical backstopping of the breeding programs is expected from DBARC, 
ICARDA (continuous process) 
o Identify needs on infrastructural capacity building (reproductive lab, meat 
quality test lab, genetic lab and so on). DBARC, ATA, ICARDA and EIAR could 
join hands to fulfill this and could be done in a 3-6 months period. We can 
think of one good sheep and goat reproductive laboratory furnished with all 
required qualified equipment that could serve as a primary training and 
excellence center for the nation. 
o The support of community actions by BoA and extension agents should be 
strengthened (we need to have a platform so that to identify each actors stake 
and responsibilities), within the coming 6 months 
o Training for researchers (data management and analysis, lab techniques, 
training on reproductive technologies); also see an abroad training options on 
AI, could be started in 2 months of time now. The role of ICARDA and ATA 
could be appreciated for the previous and to be continued support and 
concern.     
 Establishment of support services 
o Enable cooperative breeders to have their own health services. Enable the 
cooperatives to get in touch with the  feeds markets (there could be some new 
sources of animal feeds from the two bear industries at Debre-Birhan and we 
need to see possible options of getting cheap feed sources but also think how 
this could be utilized, in the coming 3-6 months. Strengthen farmers 
 Standardize recording and select best rams across location of CBSB and between two station 
nucleus flocks 
 Best rams allocate to villages considering genetic link among  villages 
 Ram sharing between station flocks 
 Non selected ram but having performances of above population average will be disseminated to 
the production unit i  the surrounding farmers 
Disseminated to the production unit 
(identified areas) 
AI station will be established at DBARC 
or Amed Guya 
Top rams from both station and CBSB 
nucleus will be used as source of semen 
Figure 1. Suggested breeding structure for Menz sheep improvement 
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cooperatives in provision of input supply (feed, improved seed, drug, health 
service) 
o Avail/conduct capacity building for the whole program at site so as to enable 
the working group (training of trainers) could be one option, could be done as 
soon as possible for the farmers/ cooperative leaders. The On-job training for 
farmers and development agents is mandatory to strengthen our work.  
o Increase the number of participant females, ensure participation of women in 
all stages of the breeding program (training on the importance of participating 
farmers in breeding program) DBARC, ATA, ICARDA could take the 
responsibility. 
 Supportive policies and regulations  
o Strengthen the cooperatives breeding program to embark on marketing and 
feed supply areas (Avail working policies and implementable regulations 
endorsed by the Government).  
 Micro-finance support particularly targeting cooperatives should be seen as 
supportive backbone for our breeding program ensuring sustainability of the 
community based breeding programs. 
 Monitoring of the on-going breeding programs, by DBARC, ICARDA, EIAR and MoA, 
yearly 
 Creating professional platform by different stake holders initiation could be done by 
DBARC, ICARDA, ATA, ILRI and EIAR, in early 2016  
 Promotion of meat and establish link for local and export market, could be handled 
by ICARDA, DBARC, ATA, EIAR,  Luna Abattoir and some hotels, cold be initiated at by 
end of 2016   
 Establish health certification through breeding soundness exam and recording for the 
selected breeding rams (to be started in 3 months of period), DBARC and ICARDA 
could handle it. 
 Strengthen and ensure the ram rotation procedures and culling procedures of 
unproductive (male and female sheep)  
 Look in to the management aspect by sheep producers (improved housing, better 
feeding, culling capacities); also see options to restrict bad season lambing discussing 
with the farmers 
 Identify infrastructural and equipment needs for the community (eg. office, collection 
yard, weighing facilities, shearing machine, probe for detecting pregnancy, hoof 
teamers, applicators, to be done by DBARC in the coming 3 months) 
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1 W/eyesus G/Yohanes TARI 0914 00 35 10 Welde26@yahoo.com 
2 Metsafe Mamiru BARC 0912 074706 Metse2005@gmail.com 
3 Bekahegh Wondim SDARC 0939 6261 67 bekehgnwondim@yahoo.com 
4 Getinet Ayehu Amhara Livestock Agency  0918 766344 gayehu@gmail.com 
5 Getinet Mekuriaw AAU 0932 249109 gafetgetinet@gmail.com 
6 Workineh Ayalew ATA/ILRI 0930 000344 Workneh.ayalew@ata.got.et 
7 Tesfaye Getachew EBI 0943 024337 tesfayegecho@yahoo.com 
8  Dereje Dirbeba Oromia Livestock Bureou 0911 095723 Dere-dir@gmail.com 
9 Tesfaye Alemu Oromia Research 0911 83 0825 Talemu1962@yahoo.com 
10 Solomon Gizaw ILRI/LIVES 0911 191644 s.gizaw@cgiar.org 
11 Tadele Mirkena Hawassa University 0929 040786 Kaba.tadele@gmail.com 
12 Wondwesen Kifle Amed Guya Ranch 0912 166555 - 
13 Dagne Muluneh Debreberhan Ranch 0921 127745 dagnemuluneh@yahoo.com 
14 Ayele Abebe ARARI 0911 056089 yemichaeld@gmail.com 
15 Shiferaw Tafesse ILRI 0911 435378 shiftaf@yahoo.com 
16 Mileon Tadesse EIAR Holeta 0922 402486 Mill_tadesse@yahoo.com 
17 Solomon Abegaz EIAR Debre Zeit 0911 350212 Solo.abegaz@gmail.com 
18 Tadele Desie ILRI  t.dessie@cgiar.org  
19 Aynalem Haile ICARDA 0920882562 a.haile@cgiar.org 
20 Asrat Tera BOLF-SNNPR 0916 832007 Asrat1972@yahoo.com 
21  Barbara Rischkowsky ICARDA  b.rischkowsky@cgiar.org 
22 Shishay Markos TARI 0923414432 shishaymarkos@gmail.com 
23 Zeleke Mekuriaw ILRI/LIVES 0918 706950 mekuriawzeleke@gmail.com 
